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S2 0 0 3-3 3 5 2 6 9 A : VE 



Jf*#U ItflBZnaS i 0* : M n J: «5 44»fe**#l4, ^ CD*® (Z n) 

fcUSt (Si) o^Jt75Mb^S^Jt-e2/iT^^ifc^#mi:i-^-/7Xv-7'^^y 

W ilo 

Jifc^U HulEZn 2 S i0 4 iMni^iSlfeSm -t(03tlii5fi«O3E» (Z n) 

tmm (si) ox^Jt^^aiiJt-c+^f^io^iiL-cv^-rt^^ti-^T 0 ^ 

[lit 3i£JR 3 ] 

J»fe^#t««-r*7C* CZn, Si> Mn) *#tr«tt**HH**S v*ttJfr«£« 
^ZnC^S i *>Jfctf*2/l t^l. A^JCB-frU Htfia^tTKt^fl^-tT, 
ftiftjStill^ «riBia^«£*ft»bfc^ £^*6 0 01C~ 9 0 OlC"C«Jft"*&<R 
■MTMt, mfa«£«N 2 . N 2 -0 2 ^ Ar-O 2 ^»U0. 1 0 5MP aJsl 
±1 5 OMP aJBlTWEfc* 1 0 0 013- 1 3 5 0 "C^Mt £X® fc *^r"t* C 

ft^at^Wttft-frlfifc. lWIB»*JK«'*a«<t , 6 0 0t~9 0 0t-C«n« 
^X5gt. «ff5«t»£N 2 . N 2 -0 2 ^ Ar-0 2 ^E« LTO. 10 5MP a£L 
±1 5 OMP aJBlTOE&f 1 0 0 0*0- 1 3 5 0 tt«taXSi fr^TT* C 
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[0 0 0 1] 

[0 0 0 2] ^_ 

3 > tf a - * * X V tf & ifOlHftSyjP JB V> tLT V^S * 9 - ^7*^ 
\^T. ^Xvf^^V>f^;V (JJHT> TPDPJ fcv^o ) ^7js^«{i, *ST~?f 

[0 0 0 3] , 

w»«£tt3*feT*** (r) > at (g) , * (b) ©^h^*^********* 

[0 0 0 4] # 

±ffi#fe©£ft#fcfflv»fc:ft*ft'&Wfc LT(4. fllxJ*, (YGd) B 

0 3 : Eu 3 \ Y 2 0 3 I Eu 3+ . ife^t^ZnzS i 0 4 : Mn 2 \ Wfe*»3fc-ra 

&t>-£tzfc, 1 0 0 omoaitftfttiiiCJ: >)H*KlS**tTf^*$*t* (« 
[0 0 0 5] 

, ^v^frlt (dHft) -r*Sftt±x -^lcPDP^^#Ji^^^ ; 5>^^* v> ^^- / fe 

zftb<D-gytte-ZRi^x^-x h *mi6Ltzmzt&mtrh*?; x 

[0 0 0 6] 

L*U*»«.Zn 2 S i 0 4 :Mn*b4ilHt*#«t^ **#©«jS-h Z n O 
W5Si0 2 «i^ ^MJfc (2Zn0/Si0 2 ) iHSi0 2 ^<^ 1 

5ZnO/Si OzOBe^Jt-CZ nOfcS i Oa*:K#U S»*C+ 1 2 0 0 *C 

-13 0 O'CtrM^LT^LTV^ (tfiRtf. *tf*XK2#J!!l) o %<Otz*>Z n 2 S 
i 0 4 :Mn*hft<0*liiMtS i 0 2 "eafettT^«5s 3fete#«ni£KSf*LTV>*o 
[0 0 0 7] 

r/*t(:*Sif^-fe^ n -^^ ^CflL^ZnjS i 04 : MnOOTtR*LH 
[0 0 0 8] 

zn 2 s i 04 : Mn^OTo^m^iE^m^i-^^i6. jE^m^m^*** 

WiE# 2004-3097489 



^pH 2003-335269 ^ ^~ v : 2/ 

gf<oi* (o. i~o • 5wt%) x-mm^~ ht^M^, jE^moatfe^bfrfrfcis 

b&SLC^-t-^t^^mmiP&o-fco ttz, Z n 2 S i 0 4 : Mnt^jSti^^^C* 
Z nOt S i O2<0Jfc* 2*H»± (Zn/S i ^xHJfC 2 / 1 JBLt) t?BB#LT, 

2 0 Ot~l 3 0 OtT«Ltt, Z nOO 
£«fftf*S i 02*>&*C1£J: 'Jfcv**:*), Z n O AMR U Hffi^ 

ft (X«L@4ffW) KI4Zn 2 Si04:Mn#4lSt4^ 8riltf>3EBft£'fiMi It & S 

[HMMWOR 1 1 Stftfl^ P 2 1 9, 2 2 5 * - Att 

[#M#IF:fc$fc2] ^H^V pp219~220 199l¥ 

MMfcttKU] Wl 1 - 8 6 7 3 5-f-<2rm 
[#« s *lK2 ] #M2 0 0 1 - 2 3 6 8 9 3 
[H^M^l 

[3*93 ^iStfc b X 7 £ ? 2> MM] 
[0 0 0 9] 

[0 0 10] 

«-C&oT, iWriB^*flt» J± Z n2 .S i 0 4 : M n Sr*"r*il»fe»jfe#» *^ ttfiSZn 
2 S i 0 4 :Mni^^M» *<0$mi5&<om& (Zn) tSf (Si) <^7G 

[0 0 1 1 3 

x.fcy^Xvf^T'V^gi-C^ot, lliBm^etiZ n2 S i 04 : Mnttt^ll 

U ttTlSZ n 2 S i 04 : Mn X «5 »&iftfe5ibfc#i±, -e-^OT 
(Zn) t3£fg (S i) O5c*ttWfc«»lfc-C+4fett0CW*U-CV»*£fc*«r«i: 

[0 0 12] 

i-^7C^ [Zn, Si, Mn] *^tr^JR«^ffi*A* * v»li^f«^*«* Z n 

S itf>Jtri s 2/l fcfcfcJ^fcK-frU frlBmtTKt^rl^LT. S^tfW^If 

fc, tnaft-frattrieiftLfc^ oot~9o oi:t«t^«if m§a^ 

»£N 2 , N 2 -0 2 , A r-02*l£t)Mfc£ U0. 1 0 5 MP a£Lh 1 5 0MP a& 
T^JEU* 10 0 Ot:- 13 5 OtJ-C^tSIgt t £#mt"t&o 

[0 0 13] 

Iftfe^*ff*«* , t*5c* (Zn, Si, Mn] *L«b ©HMt**jftflMh 

nn^*i^t4fMM^iit> flre»'&jK«-*£*W'6 o o"c~9 o ot-ei 

Jj£1-&«X«t, litrffi4E'»&N 2 , N 2 -0 2 , Ar-O 2 ^i#at0. 105 
MP aJSLhl 5 OMP aJSLTOffi** 1 0 0 0t~135 OttMtSIIttlt^ 

[0 0 14] 

tbfE# 2004 - 3. 097489 
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[0 0 15] 

Z n 2 S i 0 4 : Mn J: I) fc«*fe»##<&*lffl5£#wmi& (Zn) £3£* ( 
S i ) OTC*Jfc*^*MrJfcT?2/l ti"^>> tfcl±Zn 2 S i 0 4 : Mn J: «3 

(Zn) tmm (S i) ©%*Jfc*ft««rJfc^+ CffI 
Zn 2 Si04:MnWnS|, IB^-f £ Z n O , S i OiRWS» 
Mn0 2 t*^I^ £ft* 6 0 0t;~9 0 0T^S*C*-CiBU*U 3fcte£*L* 1 $CEE 
\>X±. (0. 1 0 5 MP atl±) N2-O2. A r -0 2 #B£fT? 1 0 0 0*C~ 13 5 

Ot-C^LTZ n2 S i 04 1 Mn^lt^o 
[0 0 16] 

PDPCfflv^Jitv^ZnzS i 04 : MnSS-fegbfrfcfi, £&c@*BRj£8;-T?fEj£$*L 
tv^^ j*Kia]±0/c46t-S i 0 2 ^Z nO J: 1? Mfe9**SrJt J: •? #v**&&-Cfls& 
v>* 0 ^fc*i:Zn 2 S i O4 : Mng B ^$WS i Oz-Clfctitv^tlt^ot 

±«t*J:ZnO©IIE^S i 0 2 O^K J: «9 «3 ^5 < <0^> iiSSi^ 
ZnO^dt («) U **flt^T53&*tt*»^S i0 2 ^<^. ZnO« 
ffc (JUH Lfcv*£$fc. lOOOUm-IMSi:, Zn/Si©Jk*»2/10Zn 
2 S i 04 : Mnl±^Jfc£*L*tf*, «ffi>fkJR^<B:V^*S5#KO^#**#e>tL*v> 0 
[0 0 17] 

Ji|B<oa«*»*i-&fe«e)HJ±. 1 0 0 0rm_LOi£?a-T?j&j£LT fc. Zn 2 
S i 04 : MnOflfUft-efc* Z nO^fHtfe 1-2.Clt^<^ H B a ^mfiF^-^m^ 

[0 0 18] v 

<££TN #K£E^&ZnOfcS i 02^*Jfc*ft9 fe *»Jfc (2. 0/1) KWfe 
U ZnO©if *RfrjL-*-&fci&fc0. 10 5MPa^± 150 

MP a£lT (i>)S L ^t<ttlMPa~l OOMPa) ON2 (SSt) . N2-O2 
-St*) , Ar-0 2 (7JV^>-tf) «fCft«t4£t^ ZnOOlt * 

[0 0 19] 

[0 0 2 0] 

— StflEELt 1 5 0 Oj&flEJsiT (0. 1 0 5 MP a~ 1 5 2 MP a) <£>N 2 , N 2 -0 2 > A 
r -0 2 ^^4'^^UT#^ttfc C (Zni-xMnO 2S i O4] SbfrfcW:, lfc*# 

[0 0 2 1 ] 

(HffiRJfet J: UnzS i 04 : Mn^tS^i) 

tcov^Tj&^So IlftU, ZnO> Si0 2 , MnCOa, ^OifcBMbW^BMfcWfrSte 
-f. *3fe##*f«>3BJE C (Zni-iMnx) 2S i O4} ^^vifcKBE^U ^ir^n.^?!^ 

6 0 0"C~9 0 0t-e2P#KWL/cf, « < tfffcR.tf.fc* v*«-»t**TV^ 
;ft£JE;tja*-&ffiJilJL 1 5 0 O^JEJSTF (0. 105 MP a~l 52 MP a) ON 2 4«> 

n 2 -02*> a r-o 2 ^-ei 0 0 ot:~ 135 ot;-e*MLt^fMtt*o 

[0 0 2 2] 

ffiIE# 2004-3097489 
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i, Mn) Z&ygi-z^n&mm. (0!l;U4*7;vn*->h\ ^7-bf^7^>» &*W4 
I^M*^WZn 2 S i 04 I MnK&W2>it^nWi&X$>2>Zn/S i #*2. 0/ 

^,4-6 0 0=0-9 0 0X:-C^«b/c^ JEtl^l^ffi^Ji (0. 10 1MPaa±) 1 
5 0 0%m&TF (1 5 3 MP a J21T) , J: 9 »* L < tt 0 . 1 0 5MP a~l 5 OMP a 
WN2> N2-O2. Ar-0 2 *t 1000 r~ 1350 *C"C 2-1 0 «FlH*ttJRL;fc&> 

[0 0 2 3] . TvT 

£OJ:^:WZn2S i 0 4 : Mn©S&i ^EMO. 1 0 5MPa£UKON 2 , 
N2-O2, Ar-02ttl 0 0 0t:~ 1 3 5 OttftiUJfe^li -*CJEELL 
<OHiE(|»-e«Mfc-r*fc*. ZnO©SIt^» i&^x, tmfrhto 

m~^Z>*XZ n7)^-4Zn2S i 0 4 : Mn**ftf>^. ^^itlCi <9 , Z n 2 S 1 

04 : m nttf offtjmi^^ftfe**^* 1 *^* 1 * • 

[0 0 2 4] 

EE*#l«ffia±l 5 0 O^OT, il)»it<fiO. 1 0 5MP a~l 5 OMP a 
CtfcOB, 0. 1 0 5 MP aftTfit ZnO* (#30 d fcv* 

fc*-e*i). 1 5 OMP a£HTKLfc<0l±»Bi3* htf*****)*?**^**- 

zVt? 2 ^fjz^r* mm. \- & if %> m&mfc&m -r & * 

^ttm C (Zm-xMnO 2S1O4] *ffr#fcU ±Wltfefibtefr^**t* x <D« 



, &LU4B ai-x-yS r y MgA I10O17 : E u,"C«$ £ t&X*% 

* 0 tfC, tWEflS#W»C*»t* x©fl[»is 0. 0 3^x^0. 20, 0. l^y^O. 

5^**U«*J£***<#* Lv> 0 

[0 0 2 7] . , . ,„ 

^fe^^iiMffl-r^^KJ^^^^t Y 2x 0 3 :Eux> *>L<i4 (Y 

Gd) i-xBOs : Eu,T?**ii*ft'Mfc*fflv»4£l:* t T?Sk4, ^feStftfl^-ffrfr* 

H^t»x«?«tt, 0. 0 5s£x^0. 2 0T?£*U4\ MXtflW*ftK«^«»), 

Lv^ 0 

[0 0 2 8] 

VXT, #SS9i h -f ? X v 7* <f * •/ ^ >f (Dim o T G9T5 * #RI L 4 

[0 0 2 9] 

m 1 }4*f^O#lMO^®IKi3 £ P D P <&1im#9 t^**** 2 ™' 8 '^ 
EI2 j±PDPOH«^**o#a*»nii-e^*Wa'BI"^**« * 1W 

[0 0 3 0] 

HIC^-TJ:^^ PDP 1 0 0&4. ItfW^xMU 0 1 (Bw*f) k> 
^ 1 2 1 gfcF«*l 0 3. SStF**^ 

04,7 Ki/^mai 0 7K ah z*mm%t<o*M^ + v ^^«rttt^, 
0 3*J:o r *Jj****:'m*i 0 4 tr kv^I*i o 7 fcoXAfc***** 




[0 0 3 1] 
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mm 03. i^+v/isi 0 4. i o 5. Mgo^JS i oe^se 

^^ii 0 8. mmi o 9^imfrn i or. hog, n obm^ 

2 2rt^«^^$tA$tL^#^;i:^oTi3>5. 13 3 tc^i" P D PHEKl^fi: 1 5 0 fc« 



4i7KV^Itl 0 7CMiE*EPiDt«»iM:J: V)*<DMXT KV7ftt*ffv\_ 

*©«j®tf i 03. ^^f^>in o 4m^»xmfr*WMvxm&mn*'iT 

[ 0 0 3 3 ] 

mfcPDPioow-c, je^jRji^*ia4^j:tfBi5*#Jib**«e) 

ttEi-io |H4tiPDPOll^a^^#5t^^®f®^" t? ^^° H4^r. HffW 

^o±*m*#3y9^*i o 5 ttiL, $&fc«tm*Mr7*»i o 5 

0 S^itl^^^tVlIl 0 41*. I TO*fe**»W«**:**fe* 

nfftSJK. Jffsfewn (fcfc^-tf 5 6 01CC2 0*) W^ tiaot, Brfe© 

JfOff* (ft 2 O^m) b%2> XoKJ&m-rZo ±&&&<Z>#? Atffti&tt*-* h t 



t 0 0 3 6 ] 

MgO'&mJii 0 6i±. mitr^*f>* (MgO) <nx*$>*), m*.tfx'* 

7?r/»cvDS Ht^asfcfe) laoti^ro)?^ (&o. 5^m) 

[0 0 3 7] 

ir®^*;wi. t -nrt5#9*ifcfci 0 2±n. itffl^-^^^^'J->WJ 

K ± *) M^co tf y V) « Lift* U;Wt * - J: o TRIM 1 0 9 





[0 0 3 8] 
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mm, pdp i o oo— as*fniBi'^**o raia^i"* ? k> ps^i o 9<7>wi»^-te 

W**— 5&tt3 2-f 5 O'f J'fOHD-TVtcWC 1 3 0//m~ 2 4 0 ^ m©K 

[0 0 3 9] 

^U, RKfil 0 9 bMS&l 0 9©IWO*fcM^ afcfe ( R ) - (B) - z n/s 1 
<&5n*tt*2. 1/1-2. 0/UU-W±(0. 10lMPaft±) <7>N 2 , 
N 2 -0 2 , Ar-0 2 f«U:ife (G) ©^ftjfcflKtt^ fc *«'<-f > * * * % *> 

h >"*£«U Ztl* 4 0 0-5 9 0^WSStiJSLtt«/^ 

^m^iitKiot, #«*#«^*«**L-C&*at*flWl 1 OR. 110 
G. 1 1 OBOTBJftSit*. 1 0R> HOG, 11 OBWTK^IS 

i o 7±c*tt*as*^)9*ni. 4te^^^w«;«<&***8~2 5M 
- «« * t < . **Lflut«>»* ft *t« lie k ^ 

v _ VLTL^HHf:, 2 0»ftK»»3*tfcJ¥**jB;L* fcJfc*SW 1 2 

o'««iB«* f iilnii- * a . k * it £ * SftteflSfc^isra** 

*tPL3& *o 1 OR. HOG, H 0B<OM*ft 

[0 0 4 0] 

i7X£4H?$-£. £*L£*HJxtf 4 5 OtgKTl 0-2 0M«bt^fi/-;H 1 2 
1 (Hll) lomM-Zfr&o *LX, — J.ife*£Wll 2 2l*l&it5*S 

1. 1X1 0- 4 Pa) KgWCLfcfc, jfc*#X He-Xel, Ne 

-XelM^) ^M^EE^ T^A-T aufcCiotPDP 1 0 0^«$*t* 

o 

H5li*i#fMI 1 1 0 R. G. BtifttJRi:fflv>jr/*i*»I2 0 0O«* 

flUSBi-efc&o i©@5 tc^-r i 9 ^>^i*if2ooii, ^-^2 io. inffi^ 

>72 2 0. ^^2 3 Ofc St*tf>f 2 1 0 ft 

^^bfrf*^ uamtf>'7 2 2 o ict ?2 3 o ninBE$*t-c^»$*tao 

V2 3 Ol'{±-f >*£2 3 0 ai3J:aVX;V 2 4 0 3&n»»tfetfC* 0 . Unffi^tLT-f V* 
g 2 3 0 a tcftJ&^tLfcftjfeK-f ^ X;l/2 4 0 ^e»a*W*=tttffi $ *t& <fc d fcfc 

0 tv^ 0 X;v2 4 0<Z>n&DW\ -/ X;v<7) |o'| i) RfrjhOfctf) 3 0 M mM_t. 

^&7fc<Dm<Dmmfrb<oiifrmL®ik<Dtz»bmmi o 9wwwpkw (&i 30^-20 

0/*m) ^TCtSCt^ltK, Sf30^m~13 0 a* mi:^? *t* 0 

A°n3 0lt Uft * J: o TitiftWKlESj 3 it* * a § 

tLTi3«9. ^?/2 3 0 ^tI^$^J:J:^^X;V2 4 0 rt> <b S^fcrfM' > * 2 5 0 *$t 
ffiMK&m-r&ZtKZ 0. fl^7^«l 0 2±<&M1 0 9HO*^*#^>* 
Kt£*jj$*L*o iit, -M$tL«&^#^>^<^3te«ti2 5ti:l3V^, 1. 5 
Pa. s-50Pa. s $>ffiBfcfiW::h.TV»*o 
[0 0 4 3] 

±15-9—^2 1 OlciiH^Lftv^^S^x-^^^^^ 
;v2 4 o^^i^^T— #«$nfc^^-e2b»)> ^jR*r#i-*«l»Jnx4?>ifmfc«in 

£iiiE# 2004-3097489 



^mM2 0 0 3 -3 3 5 2 6 9 ^ : 7/ 

[0 0 4 4] 
[0 0 4 51 

>^{±. ^m^*^ mmtibm&zti, 1500-5000 

, vy*, atfcffl (0. i~5wt%) ^£«]L-c*> iv> 0 

[0 0 4 6] 

.I<7>&jfrfM ^*£fi^£*L&^fe^fr{frfc LTtt, (Y, Gd) i-xBOalEux, 
4Y7C*<0-«»36 , EuHlHfe$tL^b'fr«jT?**o i:-C, Y5c*t^"t*Eux*0« 

[0 0 4 7] 

It-fe^^t LTf±, -%]±&± (0. 1 0 IMP aJsUO N 2 -0 2 > A r - 

02 + T?»JfcLfc C (Zni- x Mnx) 2S i 0 4 ] -CS^^SMft^v^iiio C (Z 
m-xMnx) 2S iO*] *<a#### Z n5£3RO— «**M n tL/c 
ffrtrf&TfcSo iit, Z n7G*CTi"-2)Mn7n«Og^*xti. 0. OUx^O. 2 

[0 0 4 8] 

W-fe^^t LTii, B ai-xMg A 1 10O17 I E ux, t/:liB ai-x-yS r y MgA 1 
10O17 : E u*T*Sfr*ffc£*3WlIV*e>*L*o B ai-xMg A 1 10O17 : E Uxx Bai-x 
- y S r y MgA I10O17 : Eux(i> *«)##W«-*fllJfti"* B a3G*tf>— SBtf*E u v> 
&S r twe^$tL^b^t?*^o B ax3ll"tt1"&E U7nif<7)e&*x f±> ± 

Btwaioaa^ * *k twr*oirfe»*friio. 03^x^0. 20. 0. i^ y ^o. 

[0 0 4 9] 
[0 0 5 0] 

[0 0 5 1] 
[0 0 5 2] 

(B ai-xMg A 1 10O17 : E UxKov^T) 

£1% *^«ffeSU:ilfci3v*T, JRA-has^ HSR>*y*ABa (NOs) 2> WHH'*' 
^>^AMg (NOa) 2>»;H^^AA1 (NOs) 3, ata-nif'JAEu (N 

Os) 2fc*;Wfcau-x : 1 : 1 0 : x (0. 03^x^0. 25) t i ? Kts-g-L 

tBE# 2004-3097489 
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*lik^tft*^* & vm±s^4 wm±^ »tttt*#o <*> ^> ft a^s^x 

Mi-CJWaW (1 0 0-3 0 0-0 , JJrJfeflE* (0. 2MPa~10MPa) ©Tt 
*»^JK (1 2-2 OWfW) fcfrdo 

«ik % gr&em 1 3 5 o«c-c2^ra) kau 

0 WaoWfeStjifefrB ai-xMgA I10O17 : EuiWit^i*« 
©■iw6*fef|s«M*©i:Jfc-<-C^*<, ¥*tt«0. 0/,mtS 
L & ^flSfc^ © ^ f 3 s - © IE H K X 2> I ± ft v * 0 

[0 0 5 7] 

(B ai-x-y S r y Mg A 1 10O17 : E Uxt*^V*T) 

tOS^Ii, ±lU;Bai-xMgAhoOi7 I E u x fcK»#J*fc * ©*-CH*RJ& 

jg^tu! *»ftA'J-?ABa (OH) 2, «Xhn>f-?ASr (OH) 2 > TfC 
f^n-^AMg (OH) 2, *ift7^-9AAl (OH) 3. *flMfc3.-n** 

WA l F 3 fc#fc**U M3fe©«K (1 3 0 0t~ 1 4 0 Ot) -cauMfrW (12-2 
0 ^f^) Mg, A 1 £44ffiO-f tVttt^LfcB ai-x-y S r y MgA 

I10O17 : EuxWit^Ho *MT*#^ti^W»oWS(i, 0. 
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